ABSTRACT The presence within the epithelioid granulomas of sarcoidosis of lymphocytes of the "helper" (T4 positive) phenotype suggests that, as in granulomatous diseases of known aetiology, active cell mediated immunity plays a part in the disease. It has, however, been noted that T8 positive lymphocytes are also found on occasion in the granulomas. The presence of cells bearing markers associated with suppressor activity in various lesions of sarcoidosis has been investigated with a range of monoclonal antibodies. T4 positive cells were present in all granulomas; T8 positive lymphocytes were present within the epithelioid cell areas in proportions that varied from 5 to 55/100 of T4 cells. Other lymphocyte markers associated with suppression (Leu8 and SN1 30) were very rare on lymphocytes within granulomas but common on both T4 positive and T8 positive lymphocytes in the perigranulomatous mantle, which suggests that expression of these markers was down regulated in the granuloma or that cells bearing them are unable to migrate into the granuloma. Nevertheless, suppressor cell mechanisms could mediate the spontaneous resolution of most cases of sarcoidosis, and the presence or absence of cells bearing suppression associated phenotypes in the granuloma or its mantle may have prognostic importance.
Introduction
The division of lymphocytes into B cells (which produce immunoglobulins) and T cells (concerned with cellular immune responses) is well recognised, but it has become clear that the latter group can be further subdivided in terms of both antigenic phenotype and in vitro function. T cell functions include "helping" B cells to produce immunoglobulins and inducing cell mediated responses, and the cells that do this ("helperinducer" T cells) bear a membrane antigen recognised by the monoclonal antibody OKT4 or equivalents (T4 positive). Cytotoxic and suppressor functions in vitro on the other hand are associated with an antigen recognised by the antibody OKT8 (T8 positive). Further functional and phenotypic subdivisions of both T4 positive and T8 positive cells can, however, be made. Paradoxically, some "helper-inducer" cells actually induce suppression of immune responses. This activity lies within the T4 positive subset, and is found in a population also labelled by newer monoclonal antibodies such as 2H4 or anti-Leu8. ' (table) corresponds to a ratio of T4 positive to T8 positive cells of4 0. In four of the 14 cases, however, the T4:T8 ratio was 3 0 (the upper limit for normal peripheral blood T cells) or less. When they were numerous within a granuloma T8 positive cells were distributed throughout the granuloma and not only at the edge of the epithelioid cell area. In the perigranulomatous infiltrates T4 positive and T8 positive cells were always present. In only three cases did a low frequency of T8 cells cause the T4:T8 ratio to be 3'0 or more (two transbronchial biopsy specimens with perigranulomatous T4:T8 ratios of 5-8 and 6 1, and one Kveim lesion, 3 3).
Within the granulomas neither T8 positive nor T4 positive populations were labelled by anti-Leu8 or SN 130. Both these markers, however, were present in perigranulomatous infiltrates on T4 positive, T8 positive, and B cells. Figure 2 shows T8 positive cells in a lymph node lesion and the relative distribution of SN1 30 positive cells.
Discussion
We have confirmed the invariable presence and usual predominance within sarcoid granulomas oflymphoid cells whose phenotype (T4 positive, Leu8 negative, SN I 30/2H4 negative) corresponds to that of "true helper" T cells in vitro. With respect to cells bearing suppression associated markers, three observations deserve comment. Firstly, while T8 positive (suppressor-cytotoxic) cells do not appear to be essential, as granulomas in many lesions contained very few such cells, in other cases the T4 positive cell predominance was less. This was not simply a function of the age of the lesion, as positive Kveim test granulomas showed similar variation to that of spontaneous granulomas. Nevertheless, only single lesions from each subject were examined, and possibly there was variation between different lesions within an individual.
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Secondly, however, neither T4 positive nor, when present, T8 positive cells in granulomas bore the Leu8 or SN130/2H4 markers. As with T4 positive cells, these markers are found on subpopulations of T8 positive cells, and in the case of Leu8 suppression in vitro requires both Leu8 positive and Leu8 negative subpopulations.' Ifthis requirement exists in vivo, the T8 positive populations found in some granulomas may be functionally insufficient to suppress immune responses. Thirdly, perigranulomatous T cell infiltrates contained T4 and T8 cells bearing markers (Leu8 and SN130) which were excluded from the granuloma or whose expression was down regulated within it. The two transbronchial biopsy specimens in which perigranulomatous T4:T8 ratios were particularly high may be areas of active granuloma formation, as suggested by Semenzato5; but in most cases the differences between granuloma and perigranulomatous mantle suggest that the pathological processes within them are distinct.
If cellular phenotypes are indeed relevant to their functional activity, the presence of these suppression associated lymphocyte markers, whether in granuloma or mantle, suggests that immune responses in sarcoidosis may be subject to secondary regulation. Such variation in immunoregulation is potentially important, as it could determine whether established granulomatous inflammation resolves spontaneously or progresses to chronic or fibrotic disease.
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